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(54) INTER LAN CONNECTION DEVICE 

(57)Abstract: 

PURPOSE: To simplify cabling among respective devices 
and respective networks and to save the space of the 
devices by housing all of a LAN line concentration function, 
an inter-LAN connection function and a terminal adapter 
function in one device. 

CONSTITUTION: A frame is received from a LAN interface 
line 20 through a LAN line concentration function controller 
19 and a LAN serial bus 18 in a LAN controller 17 and the 
LAN controller 17 judges whether or not it is addressed to 
the present device. When it is addressed to the present 
device, reception data are stored in a buffer memory and 
analyzed by a control program stored in a control program 
storage memory 12 and a microprocessor 11, and whether 
or not they are the data to be transmitted to an ISDN is 
judged. In the case of the unrequired data, a processing is 
performed inside the present device. On the other hand, in 
the case of the required data, the data for ISDN 
communication are added to the data of the buffer memory 
1 6 and they are transmitted through a line 22 to the ISDN. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The contact between LANs characterized by having the LAN line concentration functional 
controller which connects between LANs of a remote place and connects on LAN two or more Data 
Terminal Equipments which have a LAN interface function in the system which performs the 
communication link between the Data Terminal Equipments of a remote place, and ISDN and the 
ISDN controller to connect, and communicating by connecting said Data Terminal Equipment with 
the Data Terminal Equipment of LAN of a remote place through said ISDN. 

[Claim 2] The contact between LANs characterized by having the function to perform ON/OFF 
control of the power source of the Data Terminal Equipment connected on LAN held in self- 
equipment in claim 1 in response to the command from the Data Terminal Equipment of LAN of a 
remote place connected through said ISDN, and server equipment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the contact between LANs used for the system 
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which performs the communication link between the terminals on LAN of a remote place. 
[0002] 

[Description of the Prior Art] In order to communicate conventionally between the Data Terminal 
Equipments connected on LAN of a remote place, the system as shown in drawing 5 was 
constituted. 

[0003] The Data Terminal Equipment of 1 can communicate with other Data Terminal Equipments 
which were connected to the LAN contact of 4 attached on the LAN cable of 3 by the LAN 
interface cable of 2, and were similarly connected on the same LAN. 

[0004] Furthermore, the contact between LANs of 6 is connected to the LAN contact of 4 in which 
it was attached on the LAN cable of 3 with the LAN interface of 2. By connecting with the terminal 
adopter equipment of 8 by the terminal-interface cable of 7, and connecting the terminal adopter 
equipment of 8 to ISDN of 10 by the ISDN interface cable of 9 The communication link between the 
data terminals connected on LAN of a remote place through the contact between LANs of the 
remote place connected similarly can be performed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in such a conventional system, the interface 
cable which connects each network interface equipment and them is required, and the installation of 
equipment and the complexity of a cable link pose a problem. Moreover, since there are many 
components mark which constitute a system when it sees as the whole system, there is also a 
problem that the potential of failure generating is high. 

[0006] This invention solves such a conventional problem, the interface cable for connecting each 
network interface equipment and them is reduced, and it aims at offering the contact between LANs 
which realizes simplification of a system construction. 
[0007] 

[Means for Solving the Problem] It is characterized by for this invention to be equipped with the 
LAN line-concentration functional controller which connects between LANs of a remote place and 
connects on LAN two or more Data Terminal Equipments which have a LAN interface function in 
the system which performs the communication link between the Data Terminal Equipments of a 
remote place, and ISDN and the ISDN controller to connect, and to communicate by connecting said 
Data Terminal Equipment with the Data Terminal Equipment of LAN of a remote place through said 
ISDN, in order to attain the above-mentioned purpose. 
[0008] 

[Function] By the above-mentioned configuration, the system from a Data Terminal Equipment to 
ISDN can carry out the contact configuration between LANs of the one base, and this invention can 
attain simplification of the cable ring. 
[0009] 

[Example] Hereafter, operation of this invention is explained to a detail with reference to a drawing. 
[0010] Drawing 1 is drawing having shown the system configuration which performs the 
communication link between data terminals which applied the contact between LANs of this 
invention, and which was connected on LAN of a remote place. The contact between LANs with 
which 1 carried out the internal organs of the LAN line concentration function [ according / 6 / to 
this invention ] according [ a data terminal and 2 ] to a LAN interface cable and the ISDN terminal 
adopter ability, the ISDN interface cable which connects 9 to ISDN, and 10 are ISDN. 23 is an 
interface cable for performing ON/OFF control of the power source of the server equipment of 24. 
[001 1] Drawing 2 is the internal-block Fig. of the contact 6 between LANs shown in drawing 1 . In 
drawing 2 ,11 is a microprocessor which controls the contact between this LAN, and 12 is memory 
which stores a control program. A microprocessor 1 1 and memory 12 are connected by the parallel 
bus A of 13. 17 is a LAN controller which controls transmission and reception of LAN, and is 
connected with the LAN line concentration functional controller of 19 by the LAN serial bus of 18. 
20 is a LAN interface circuit and the Data Terminal Equipment which has a LAN interface function 
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in this circuit is connected. This LAN interface circuit 20 can have two or more circuits, and can 
connect two or more Data Terminal Equipments. 

[0012] 21 is an ISDN controller which controls transmission and reception of ISDN, and is 
connected to ISDN by the ISDN interface circuit of 22. 16 is buffer memory which stores storing of 
the received data from LAN and storing of the transmit data to LAN, storing of the received data 
from ISDN, and the transmit data to ISDN. Buffer memory 16, a controller 17, and the serial bus 21 
are connected by the parallel bus B of 15. The parallel bus A of 13 and the parallel bus B of 15 are 
enabled for the gate of 14 to dissociate and to operate independently by each bus. 
[0013] 25 is a controller which sends out the power-source ON/OFF control signal of the server 
equipment of 24 shown in drawing 1 , and the parallel bus A of 13 connects with MPU of 1 1, and it 
sends out a power-source ON/OFF control signal to the interface circuit of 26 with directions of 
MPU. 

[0014] The flow chart of the example of operation which sends out the frame from the Data 
Terminal Equipment connected to drawing 3 on LAN of the contact between LANs in this example 
to ISDN is shown. First, the frame from a Data Terminal Equipment is received by the LAN 
controller of 17 through the LAN line concentration functional controller of 19, and the LAN serial 
bus of 18 from the LAN interface circuit of 20 (step S1). By the LAN controller of 17, the 
destination physical address of the received frame judges whether it is addressing to self-equipment 
(step S2). The received frame is discarded when there is nothing here at addressing to self- 
equipment (step S2B). 

[0015] Received data are stored in the data transceiver buffer memory of 6 when the received 
frame is addressing to self-equipment (step S2A). It is judged whether the stored data are data 
which the contents are analyzed (step S3) and should be sent out to ISDN with the control program 
stored in the microprocessor of 1 1 and the control program storing memory of 12 (step S4). Here, 
when it is data without the need of sending out to ISDN, it processes within self-equipment 
according to the contents of the data (step S4B). In being data which, on the other hand, have the 
need of sending out to ISDN, the data for an ISDN communication link are added to the received 
data stored in the data transceiver buffer memory of 16, and it prepares as ISDN transmit data 
(step S4A). 

[0016] the ISDN controller of the microprocessor of 1 1 to 21 — receiving — transmitting directions 
— generating (step S5) — the ISDN controller of 21 sends out the ISDN transmit data currently 
prepared for the data transceiver buffer memory of 16 to ISDN through the ISDN interface circuit of 
22 (step S6). 

[0017] By the data which should be sent out to ISDN in step S4 of drawing 3 , there is no drawing 4 
and it shows the processing flow of S4B at the time of being power-source ON/OFF directions data 
of server equipment with the need of processing within self-equipment (step 4B). The data which 
should be processed with self-equipment are received (step four B1), and when the data is power- 
source ON/OFF directions of server equipment (step 4 B-2), to the power-source ON/OFF 
controller of 25, the microprocessor of 1 1 takes out directions of power-source ON/OFF signal 
sending out to drawing 2 (step four B3), and sends out a power-source ON/OFF signal to it in the 
power-source ON/OFF interface circuit of 26 (step four B3). 
[0018] 

[Effect of the Invention] According to this invention, in the system which performs the 
communication link between the Data Terminal Equipments connected on LAN of a remote place, 
the simplification of the KEBU ring between each equipment and between each network and space- 
saving-ization of equipment are attained by holding all of a LAN line concentration function, the 
connect function between LANs, and terminal adopter ability in one equipment. It is effective, when 
[ especially small-scale ] carrying out a LAN system construction and performing the 
communication link with the large-scale LAN system of a remote place. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing which applied the contact between LANs of this invention and which 
carried out the system configuration. 

[Drawing 2] It is the internal-block Fig. of the contact 6 between LANs shown in drawing 1 . 
[ Drawin g 3] It is the flow chart of the processing of operation which sends out the received data 
from the Data Terminal Equipment connected on LAN to ISDN. 

[Drawing 4] It is the flow chart which shows the actuation at the time of receiving the power-source 
ON/OFF directions data of server equipment. 

[ Drawing 5] It is drawing having shown the system configuration which adopted a conventional KEBU 
ring and equipment. 
[Description of Notations] 

I Data Terminal Equipment 
6 Contact between LANs 
10 ISDN 

I I Microprocessor 
1 7 LAN Controller 

19 LAN Line Concentration Functional Controller 

21 ISDN KONTORA 

25 Power-Source ON/OFF Controller 
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Japanese Patent Laid-open No. HEI 7-170289 A 
Publication date : July 4, 1995 
Applicant : K.K. Hitachi Telecom Technology 
Title : Internetworking device 

5 

[0013] Reference numeral 25 represents a controller that transmits a power 
ON/OFF control signal for the server device 24 shown in Fig. 1 . The 
controller 25 is connected to a microprocessor unit (MPU) 1 1 by a parallel 
bus A represented by 13, and transmits the power ON/OFF control signal to 

10 an interface line 26 in compliance with a command from the MPU. 

[0014] Fig. 3 is a flowchart of an operation example of the internetworking 
device in the present embodiment, in which a frame from a data terminal 
device connected to the LAN is transmitted to an ISDN. The frame from the 
data terminal device is received by a LAN controller 17 from the LAN 

15 interface line 20 via a hub controller 19 and a LAN serial bus 18 (step S1). 
The LAN controller 17 determines whether the destination physical address 
of the received frame is designated to the self device (step S2). If it is not 
the self device, the received frame is discarded (step S2B). 
[0015] If the received frame is addressed to the self device, the LAN 

20 controller 17 stores it in the data transmission/reception buffer memory 6 
(step S2A). The content of the stored data is analyzed by the 
microprocessor 1 1 and a control program stored in the control program 
storage memory 12 (step S3), whereby it is determined whether the data 
should be transmitted to the ISDN (step S4). When the data need not be 

25 transmitted to the ISDN, the data is processed by the self device in 

accordance with its content (step S4B). When the data must be transmitted 
to the ISDN, data for ISDN communication is added to the received data 
stored in the data transmission/reception buffer memory 16 and it is 
prepared as ISDN transmission data (step S4A). 

30 [0016] When the microprocessor 1 1 generates a transmission command for 
an ISDN controller 21 (step S5), the ISDN controller 21 transmits the ISDN 



1 




transmission data prepared in the data transmission/reception buffer 
memory 16 via an ISDN interface line 22 to the ISDN (step S6). 
[0017] Fig. 4 is a process flowchart of S4B (step 4B) when it is determined 
in step S4 of Fig. 3 that power ON/OFF command data of the server device 
5 is not transmitted to the ISDN and needs to be processed in the self device. 
The data to be processed by the self device is received (step 4B1) and, 
when that data is a power ON/OFF command of the server device (step 4B2), 
the microprocessor 1 1 of Fig. 2 commands the power ON/OFF controller 25 
to transmit a power ON/OFF signal (step 4B3), and a power ON/OFF signal 
10 is transmitted to the power ON/OFF interface line 26 (step 4B3). 



[Fig. 1] Fig. 1 is a configuration diagram of a system in which an 
internetworking device according to the present invention is applied. 
15 [Fig. 2] Fig. 2 is an internal block diagram of an internetworking device 
6 shown in Fig. 1 . 

[Fig. 3] Fig. 3 is a flowchart of an operation process of transmitting 
data received from a data terminal device connected to a LAN to an ISDN. 
[Fig. 4] Fig. 4 is a flowchart of an operation when power ON/OFF 
20 command data of a server device is received. 

[Fig. 1] 

1 : Data terminal device 
2: LAN interface cable 
25 6: Internetworking device 
9: ISDN interface cable 
10: ISDN 

23: Power ON/OFF control interface cable 
24: Server device 
30 [Fig. 2] 

11: Microprocessor 

12: Control program storage memory 
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13: Parallel bus A 
14: Gate 

15: Parallel bus B 

16: Data transmission/reception buffer memory 

17: LAN controller 

18: LAN serial bus 

19: LAN Hub controller 

20: LAN interface line 

21: ISDN controller 

22: ISDN interface line 

25: Power ON/OFF controller 

26: Power ON/OFF interface line 

[Fig. 3] 

51 Receive frame from data terminal device 

52 Is physical address of frame designated to self device? 

S2A Store received data in data transmission/reception buffer memory 6 
S2B Discard 

53 Analyze stored data 

54 Is it data to be sent to ISDN? 

S4A Add data for ISDN communication to stored data 
S4B Process 

55 Data transmission command 

56 Transmit data to ISDN 
[Fig. 4] 

S4B1 Receive data for processing by self device 
Process 

S4B2 Is data power ON/OFF command? 

S4B3 Command power ON/OFF controller to transmit power ON/OFF signal 
S4B4 Transmit power ON/OFF signal 
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